Abstract Hybrid PET/MRI is a recently developed technique, which is attracting growing interest among the medical community owing to its potential clinical and research applications. PET/MRI is of special interest for neuroscience, given that PET and MRI are the neuroimaging methods of choice for many clinical and scientific applications. The first clinical studies conducted have tested the performance of PET/MRI in oncology indications, neurodegenerative disorders and epilepsy, using aminoacidic tracers and somatostatin-receptor imaging ( 68 Ga-DOTATOC), 18 F-fluorodeoxyglucose ( 18 F-FDG), and 11 C-flumazenil, respectively, and shown that the acquisition of both brain PET and MRI can be performed in a single session on a hybrid PET/MRI system achieving quality comparable to that of PET/CT and MRI acquired separately, but with some important advantages. Combined acquisition of PET and MRI maximizes the clinical information and optimizes the registration of both modalities, while minimizing patient discomfort. Sparing the patient the CT scan can reduce radiation exposure while the accurate coregistration due to the identical positioning opens new windows for better region-specific evaluation of PET data, particularly when acquired with tracers that provide little anatomical information. PET and MRI parameters can be systematically combined for diagnostic interpretation and new options concerning partial volume and motion correction can be exploited. There are still open issues, such as the selection of clinical indications, the influence of the combined design on the performance of each modality, and, in particular, the validation of quantitative PET measures with respect to attenuation correction. Overall, PET/MRI hybrid imaging is an exciting new modality and potentially the future modality of choice for neuroimaging investigations.
Introduction
Hybrid PET/MRI is a recently developed technique which is attracting growing interest among the medical community owing to its potential clinical and research applications [1] [2] [3] [4] [5] [6] .
Great expectations surround the use of this new modality in the field of neuroimaging [6, 7] . Indeed, PET and MRI are the methods of choice for neuroimaging, allowing combination of the molecular information (glucose metabolism for various functional investigations, aminoacid metabolism for tumor detection, receptor imaging) provided by PET imaging with the various morphological and functional parameters measured by MR.
In this respect, MRI, due to its superior soft-tissue contrast, has clear advantages over CT. In particular, MRI clearly outperforms non-contrast-enhanced CT (which is usually coupled to PET in routine brain PET/CT investigations), without causing radiation exposure and even when no contrast media are employed. Furthermore, more than with CT, various functional and molecular insights can be derived from MRI. Thus, it appears plausible that the systematic combination of PET with MRI may offer completely new opportunities for research applications and for molecular imaging of the brain in general.
The results of coregistration of PET and MRI data, routinely done for brain imaging, prove the added value of multimodality imaging, but this value is affected by the need to position the patient in different scanners, often in different physiological conditions and at different times. These problems are potentially solved by hybrid PET/MRI systems that combine the excellent soft-tissue contrast at high resolution of MRI, together with its additional imaging options such as spectroscopy, functional MRI, diffusion-and perfusion-weighted imaging, with the molecular, biochemical, and functional information provided by PET. For this reason, as well as for technical reasons (size of the PET insert), the first prototype tested in humans was a brain-dedicated system [3] .
This review will describe the results of the brain PET/ MRI studies performed so far using integrated systems and will discuss the potential role played by this technique in the field of molecular neuroimaging, together with challenges and future perspectives.
Methods
A literature search was conducted using the Medline database. General inclusion criteria included research paper and review articles published in English in peer-reviewed journals. The keywords, used in PubMed, were the following: hybrid PET/MRI, neuroimaging, molecular imaging. For completeness, additional specific papers known to the authors that did not meet the initial search criteria were also included.
PET/MRI technology and neuroimaging
Considerable effort has been put into the development of combined PET and MRI, and the design of currently available systems reflects different solutions proposed to overcome the major challenges arising on bringing these two technologies together [8] . First, for PET detectors to be compatible with the MRI magnetic field, photomultiplier technology must be replaced with magnetic fieldinsensitive avalanche photodiodes or silicon photomultipliers [9, 10] . Alternatively, sequential imaging and proper shielding can be used to minimize magnetic effects on the PET electronics [4, 5] .
The design of the hybrid PET/MRI tomographs is described in detail elsewhere in this issue.
For hybrid neuroimaging, both brain-dedicated systems and whole-body systems have been tested as described in detail in the following sections.
Brain-dedicated PET/MRI tomographs A prototype for simultaneous PET/MRI of the brain featuring a PET insert for a standard 3 T MRI scanner (BrainPET; Siemens) was the first successful approach showing the potential of truly simultaneous PET/MRI performed in humans [3] .
Two studies have also shown the feasibility of a research prototype consisting of a shuttle bed-based combination of ultra-high-field MRI with high-resolution research tomograph (HRRT) PET for brain applications [11, 12] . The system components represent the high end of both technologies, namely MRI at 7 T, allowing enhanced sensitivity and resolution, and HRRT PET, providing high sensitivity and spatial resolution thanks to the physical and geometrical characteristics of the scanner detectors. These two brain-dedicated systems are connected via a rotating shuttle bed with precision calibration [11, 12] .
Whole-body PET/MRI tomographs A decade after the commercial introduction of PET/CT, whole-body PET/MRI scanners have now been introduced on the market for clinical use. Whole-body PET/MRI scanners, able to perform both brain and whole-body imaging, can be expected to become more widely available over the next few years, whereas dedicated brain systems will presumably have limited availability, mainly confined to research centers.
Commercial solutions for combined PET and MRI are currently available from three vendors. GE Healthcare proposes a system with PET/CT and MRI scanners placed in neighboring rooms, with the ability to shuttle a patient bed between the rooms; each scanner can be used separately as a stand-alone system as well, or they can be used consecutively on the same patient, resulting in a trimodality approach [13] .
Philips Healthcare offers a sequential PET/MRI scanner, called Ingenuity TF PET/MR, which combines a 3 T MRI scanner and a PET scanner with time-of-flight (TF) technology. The PET and MRI scanners are placed beside each other in a single room, and a patient bed capable of rotating 180 degrees is used to transfer the patient from one scanner into the other [14, 15] . PET and MRI images are acquired sequentially, in analogy to what is currently done in PET/ CT systems. Some recent publications have already reported on the use of the Philips Ingenuity TF PET/MRI tomograph with regard to clinical applications in neurology [16] [17] [18] [19] .
Siemens Healthcare offers Biograph mMR, the first commercially available integrated PET/MRI whole-body scanner, in which, thanks to the use of MRI-compatible PET photodetectors, the PET detector ring is placed within the MRI main magnet, allowing simultaneous acquisition of the two modalities [20] .
The first results of brain PET/MRI studies obtained on the integrated Biograph mMR whole-body PET/MRI system are already discussed in a report on workflow considerations for whole-body staging of oncology patients [21] .
The design of a hybrid tomograph also has an impact on cost-efficacy considerations, as recently discussed [22] . The cost-efficacy of a hybrid modality vs separate systems depends on the costs of each component in separate and integrated systems, on exam duration, and on patient changeover times, but cost-efficacy analyses should also take into account the diagnostic gain that can be expected from the combination of different modalities. This complex and important topic needs to be addressed in detail in dedicated studies, with specific reference to brain as well as whole-body imaging applications which is outside the scope of the current article.
Clinical applications of PET/MRI molecular neuroimaging
Recent published studies on clinical applications of PET/ MRI neuroimaging include the following topics: tumors, vascular disorders, neurodegenerative disorders, and epilepsy. Table 1 summarizes the studies published so far on each of these topics. The results are described in more detail in the following paragraphs.
Tumors
Because of its high soft-tissue contrast, MRI has become the first-line method of choice for the assessment of brain tumors. Although conventional sequences allow excellent visualization of these tumors, they still have limitations as regards precise definition of lesion boundaries and the monitoring of treatment-related changes and tumor recurrence. Advanced MRI techniques such as diffusionweighted imaging, perfusion-weighted imaging, and MR spectroscopy provide a better estimation of tumor extension and potentially higher accuracy in tumor grading [23, 24] .
PET can provide important biochemical and metabolic information in addition to the morphological, functional, and metabolic information obtainable by MRI. In particular, PET with specific amino acid tracers, such as 11 C-methionine and 18 F-fluoroethyl-L-thyrosine ( 18 F-FET), is now an established diagnostic tool in the clinical management and treatment planning of cerebral gliomas. In diagnostic assessment and staging, this modality can be used to guide biopsy in heterogeneous tumors; furthermore, it may help to determine tumor extent and to differentiate it from the edema typically surrounding a mass lesion, and it may also be useful in guiding the choice of treatment. Furthermore, PET imaging with amino acid tracers can help to distinguish post-therapeutic alterations from tumor recurrence [25, 26] .
Thus, combined amino acid PET and MRI is likely to lead to enhanced diagnostic sensitivity for gliomas and may allow a closer correlation between tracer uptake and perfusion and metabolic changes shown by MRI in neoplastic tissue. In general, the combination of PET and MRI may lead to better characterization of tumor tissue and better differentiation between tumor tissue and therapyinduced changes in the brain. With respect to therapyinduced changes, multimodal PET and MR imaging might play an important role, offering better characterization of changes after anti-angiogenic therapies and radiation necrosis. The development of new specific tracers will presumably have a strong impact on this field and the hybrid tomographs will be the ideal instruments to test the combined performance of PET and MRI modalities. As summarized below, various specific tracers have been tested in PET/MRI hybrid scanners to evaluate their potential to help characterize intracranial masses.
F-FET
A small series of patients, including adult and pediatric patients with high-grade brain tumors, underwent 18 F-FET PET/MRI. In this study, good image quality of both modalities was obtained for all subjects [16] . PET/MRI images obtained with this tracer were also acquired simultaneously in a small population of glioma patients in a comprehensive one-stop examination lasting a total of 50 min [27, 28] . Two examples of hybrid PET/MRI images are shown in Fig. 1 .
C-methionine
Two papers described the performance, in glioma patients (including both low-and high-grade lesions), of F-FET PET/ MRI of a recurrent grade III oligodendroglioma (a study acquired on a Philips Ingenuity TF PET/MRI, Hôpitaux Universitaires de Genève, Geneva, Switzerland) and in a multifocal glioblastoma (b study acquired on the Biograph mMR whole-body, Technische Universitat Munchen, Munich, Germany). The added value of hybrid PET/ MRI is the distinction between recurrence and scar in a, and the observation of significant PET uptake in both lesions in b, despite different Gd uptake patterns simultaneous PET/MRI, as compared with PET/CT, performed using the tracer 11 C-methionine [29, 30] . The two studies, by the same group, investigated subjects with brain tumor, mainly astrocytomas, by PET/CT and subsequently simultaneous PET/MRI (dedicated brain system); no significant difference was found in the visual classification of positive/negative studies and quantitative ratios to reference tissues were comparable [29, 30] . In addition, overall the quality of MRI was good: only a small percentage (about 10 %) of subjects showed major artifacts on some MR sequences and there was only one non-diagnostic echo planar sequence [30] . 68 
Ga-DOTATOC
The two abovementioned papers also compared the results obtained with PET/CT and PET/MRI, using the tracer 68 Ga-DOTATOC, in meningioma patients: they demonstrated that image quality and quantitative data obtained with the two modalities have good agreement [29, 30] . Importantly, in two patients the authors identified an additional lesion in the PET/MRI dataset, which was not identified on PET/CT images [30] . The use of this new modality for intensity-modulated radiation therapy has also been tested, in one patient, by Thorwarth et al. [31] . The patient, presenting a recurrence of an atypical meningioma after surgical resection, was studied by PET/CT and subsequently by simultaneous PET/MRI (dedicated brain system). The PET image obtained using the hybrid system identified an additional small tumor region, as compared with the PET/CT dataset: this difference is presumably due to the improved spatial resolution of this brain-dedicated system, even though other differences between the two datasets, such as uptake time, voxel size, and attenuation correction procedure, may confound the result [31] .
F-FDG for metastatic brain lesions
Given the high physiological uptake of 18 F-FDG in the cortex, small brain metastases cannot be reliably ruled out in a whole-body PET/CT evaluation. For this reason, an additional brain MRI is required for staging if the risk of brain metastases is high. Hybrid PET/MRI, when performed for whole-body staging, has a potential advantage over PET/CT in this domain. Recent data show that whole-body MRI protocols have a sensitivity that is lower than that of dedicated MRI brain scans, but still superior to that of 18 F-FDG PET/CT studies [32, 33] . To the best of our knowledge, data on the diagnostic performance of integrated PET/MRI for the detection of cerebral metastases are not available at present. The patient sample studied by Schwenzer et al. [30] includes six brain metastases studied using 18 F-FDG (reported in Table 1 ), but no detailed information concerning the diagnostic performance of PET/MRI vs PET/CT for staging of secondary brain lesions is provided.
Neurodegenerative and cerebrovascular disorders
Brain imaging tools are among the most promising candidate instruments in the search for sensitive biomarkers of dementia and other neurodegenerative disorders. In particular, 18 F-FDG PET as a marker of regional neuronal function is a well-established sensitive and specific method for early identification of Alzheimer's disease (AD) pathology, for differential diagnosis, and for prediction of AD, even in the mild and asymptomatic stages [34] .
A recent study, in a small group of patients with neurodegenerative and vascular disorders, investigated the performance of hybrid PET/MRI, using 18 F-FDG as the PET tracer. A superior specificity of MRI for vascular lesions was found. Conversely, a superior specificity of PET metabolic patterns was observed with regard to accurate diagnosis of Lewy body dementia and frontotemporal dementia (validated by clinical diagnosis at follow-up) [16] . Figure 2 shows a representative case of frontotemporal dementia with concordant PET and MRI data. This finding is consistent with previous literature data [35, 36] .
Schwenzer et al. [30] , also using 18 F-FDG as the PET tracer, performed simultaneous PET/MRI following PET/ CT in 11 patients with neurodegenerative disorders (7 patients with Parkinson's disease, 2 with AD and 2 with progressive supranuclear palsy). They confirmed a high agreement of PET results between PET/MRI and PET/CT and demonstrated that simultaneous PET/MRI acquisition resulted in adequate MRI quality.
Epilepsy
Interictal 18 F-FDG PET studies are usually performed to identify hypometabolic foci, which might represent dysfunctional epileptogenic cortex, even in MRI-negative cases, or in cases with multiple MRI lesions [37] . 11 C-flumazenil PET, a ligand for the inhibitory gamma-aminobutyric acid receptors, is also able to show focal reductions in epileptogenic cortex [37] . There is strong evidence that combined PET and MRI imaging can be recommended for a complete evaluation of epilepsy: previous reports consistently demonstrated the added value of software fusion of PET and MRI data for the pre-surgical evaluation of cortical dysplasia [38, 39] .
To date, only a few PET/MRI studies on epilepsy have been reported [16, 27] . One report on six cases studied by sequential PET/MRI hybrid imaging showed that fusion of morphological and functional information allowed the identification of subtle metabolic alterations which could easily have been missed when interpreting the 18 F-FDG images alone [16] . Figure 3 shows images of a PET/MRI study in a pediatric case. Another study demonstrated the feasibility of simultaneous 11 C-flumazenil PET and MPRAGE MRI acquisition in one patient with right temporal lobe epilepsy [27] .
PET/MRI molecular neuroimaging in neuroscience research
Integrated PET/MRI might have an important role to play in neuroscience research, particularly for multi-parametric analysis of complex functions in neural networks. Molecular neuroimaging research is currently based on systematic association of PET and MRI findings by software coregistration, combining the multiple parameters measured by both modalities.
One problem of separate acquisitions, which is overcome by integrated systems, is the fact that the PET and MRI acquisitions are often performed on separate days, leading to possible differences in the physiopathological conditions, depending on the population and on the process being evaluated.
A specific advantage of simultaneous systems is that fastchanging processes in the brain can be evaluated by both modalities at the same time. This directly concerns only a small proportion of neuroscience research performed using PET: indeed, most PET studies evaluate steady-state conditions for which simultaneity of the processes being evaluated is not an issue. However, for those studies evaluating neurotransmitter release, the simultaneous design makes it possible to combine this measure with changes in bloodoxygen-level-dependent (BOLD) signal measured by fMRI. This perspective, interesting and exciting, has been evoked in many previous review papers [6, 7] but, to the best of our knowledge, has not yet been tested in human studies. There may be various reasons for this: hybrid PET/MRI technology is quite recent and most of the studies performed so far have focused mainly on validating and optimizing its clinical use. In addition, the quantitative validation of MRI-based attenuation correction (see below) is still ongoing and is a prerequisite for quantitative imaging, such as receptor imaging, with this new modality. 
Advantages of the hybrid PET/MRI modalities in brain imaging
Single imaging session A main advantage of hybrid imaging technology is the fact that all relevant imaging information can be collected in a single session, simultaneously or sequentially, depending on the tomograph design (as described in Sect. 3).
In addition, while a PET/MRI study is longer than a standard diagnostic PET/CT study, it is still shorter than the total time that a PET/CT and an MRI study would take when performed on two separate scanners at different times, since the patient only has to be positioned once or, when available, synchronous acquisition can be performed. This issue is particularly important for patients with limited compliance, having some degree of executive and motor impairment, as is often the case with patients investigated for neurodegenerative disorders or brain lesions.
In addition, the single imaging session, as compared with two separate sessions, is more comfortable and timeefficient for patients and caregivers, and this is especially important when additional procedures, such as anesthesia or sedation, are required.
Multimodal image acquisition at one time point also guarantees that all conditions, in particular disease stage and effects of treatment (e.g. radiation therapy, medication, etc.), are the same for the two studies. This is not necessarily the case for separately acquired PET and MRI scans, which are often performed some days if not weeks apart. Given the usually busy clinical schedules at PET/CT and MRI units, it can in general be very difficult, outside a dedicated research environment, to obtain both a PET and an MRI scan in rapid succession.
Lower radiation exposure
A factor favoring the use of MRI over CT in hybrid imaging devices is the fact that avoiding CT means avoiding submitting the patient to an additional radiation dose, from the use of ionizing radiation. The contribution of CT imaging in PET/CT examinations has been estimated to range from 20 to 450 lSv, depending on whether a lowdose or a high-quality diagnostic brain scan is used [40] .
The reduced radiation exposure from PET/MRI compared with PET/CT is of special interest in the pediatric population [41, 42] and in cases requiring repeated investigations, obviously.
Integration of PET and MRI parameters PET and MRI information can be used in synergy for image interpretation; furthermore, they can also be combined quantitatively: e.g. MRI parameters, such as regional perfusion or regional gray matter volume, might be used to obtain more precise quantification of PET parameters, such as standard uptake values and distribution volumes, as summarized below.
Partial volume correction of PET data
The correction for partial volume effects (PVE) is a wellknown technique for PET quantification which tries to overcome the relatively limited spatial resolution of PET by taking into account the size of the structure emitting the PET signal. MRI can be used to estimate the structural framework underlying the PET signal emitted from the brain [43] . Correction for partial volume effects has a special relevance for conditions such as neurodegeneration, which are associated with a considerable degree of atrophy. PET/MRI tomographs have the possibility to provide both ''standard'' and ''PVE-corrected'' images. The respective diagnostic value has still to be tested, but a gain in diagnostic performance is expected. Combined PET and MR information will help to assess the occurrence of atrophy, of metabolic disturbances, or both. Recent work has proven that these processes may be present in different regions at different disease stages but not necessarily to the same extent, e.g. in AD [44] . The accuracy of PVE correction methods is affected by many factors and none is widely adopted in clinical practice, as recently summarized [6] .
Correction for perfusion or blood-brain barrier disruption for PET quantification Different MRI techniques allow estimation of various parameters associated with regional cerebral blood supply/ distribution, such as contrast-enhanced MRI, arterial spin labeling, and diffusion imaging [45] .
Regional perfusion is a parameter of the utmost importance for PET quantification because it reflects the delivery of tracer to binding sites (defined as the ''input function''). The combination of PET and MRI in a single session could therefore allow the acquired PET data to be complemented with an input function measured non-invasively by MRI. Obviously, this will only be possible if this approach can be accurately validated against a ''gold standard'' measure of perfusion, e.g. using PET imaging with 15 O-water. Integrated PET/MRI in a hybrid tomograph allowing simultaneous acquisitions may have a specific added value in this respect, allowing the comparison of two different measures of the same parameter obtained by MRI and PET in precisely the same experiment.
The distribution of many PET tracers in the brain is influenced not only by perfusion-dependent regional tracer supply but also by the integrity of the blood-brain barrier. Contrast-enhanced MRI allows the assessment of bloodbrain disruption. Thus, combining measurement of PET binding with regional perfusion/contrast enhancement might allow correction of the PET data for effects of blood-brain barrier disruption, which can otherwise lead to false-positive judgment of tracer uptake in tumors or inflammatory brain lesions [46] .
Motion correction
This is a specific opportunity offered by systems acquiring PET and MRI images simultaneously: given the temporal correlation of the signals from the two modalities, the MRI information can be used for PET data motion correction (MC). Subject motion might be difficult to avoid and can lead to degradation of PET images and severe artifacts when motion has large amplitude. This is of particular relevance for patients who suffer from movement disorders or whose collaboration is limited (pediatric cases, patients with cognitive impairment). An MC algorithm based on high-temporal-resolution MRI-derived motion estimates (obtained while simultaneously acquiring anatomical or functional MRI data) was recently validated in phantom studies, studies in healthy volunteers, and preliminary studies in patients with AD [47, 48] .
Challenges and open questions
Clinical indications: when is PET/MRI the brain examination of choice?
PET/MRI will potentially become the examination of choice for most clinical applications of brain molecular imaging, once it is available. As mentioned above, this includes oncology imaging, and imaging of neurodegenerative conditions and epilepsy. This assumption is based on the fact that both modalities provide independent and complementary information with high sensitivity and specificity in these pathological brain conditions. In addition, the availability of both modalities in one examination will encourage the co-interpretation of the two signals: the need for multidisciplinary and consensual reading may in itself represent an added value.
When hybrid tomography is not available, it will always be possible to perform a post hoc fusion of brain images acquired on separate scanners, as is currently done in most centers, thanks to the large availability of software solutions for post hoc fusion of brain images. This works well in principle, because the brain as a non-moving organ represents a rigid body; thus, coregistration of images derived from different modalities can be performed reliably. However, some PET tracers provide only very limited anatomical information. This includes tracers showing binding only to specific brain structures, e.g. imaging of the basal ganglia with 18 F-fluorodopa. Other tracers, e.g. for amyloid plaque imaging, show binding only to specific lesions and no binding in subjects who do not express the corresponding pathology. Combined PET/ MRI acquisition in a hybrid scanner may considerably improve the precision of anatomical evaluation of PET data acquired with these tracers. Furthermore, as mentioned above, exact temporal and regional correlation of PET and MR data acquired at exactly the same time in exactly the same position carries a number of advantages.
Exam duration
Depending on the design of the system and on the protocol adopted, mainly for the realization of MRI images, the PET/MRI examination may still be relatively long, even on a hybrid system [18] . In this respect, tomographs performing simultaneous acquisition might be advantageous. A long exam duration might result in patient movement and motion artifacts, especially for patients only partially able to collaborate or tolerate immobilization. In the future, systematic combined acquisition of PET and MR data may make it possible to establish whether some of the information obtained by either of the methods is redundant and can be done without to reduce examination time.
PET and MRI performance
Validation studies have been performed to quantify the relative impact of the integrated design on each system, as compared with their functioning as independent systems. Preliminary results show that the quality of PET and MRI is adequate [14, 15, [49] [50] [51] . A detailed description of these methodological issues is beyond the scope of this review. One aspect, however, the quantification of the PET data using MRI-based attenuation correction, has major relevance for brain studies. Several solutions for attenuation correction of the PET/MRI data have been proposed, e.g. atlas-based methods or MR-based segmentation of the scanned volume into specific tissue types with known attenuation factors [52] . The solution adopted by the current PET/MRI integrated systems is based on the acquisition of a Dixon MRI sequence which allows segmentation of the scanned volume into four tissue types (water, lungs, fat, background/air). On the basis of this segmented MR data an estimated attenuation correction map is calculated. This map necessarily represents an approximation as compared with attenuation maps based on germanium sources or computed tomography imaging, as used for correction of conventional PET and PET/CT scans.
Furthermore, this solution does not account for attenuation induced by bone. This may represent a specific problem for the quantification of emission from the brain, given that it is surrounded by bone. Thus, other solutions, such as dualecho MR sequences which allow an approximation of bone distribution, are currently under evaluation, with ongoing studies focusing on optimization of MR-based attenuation correction and a precise understanding of the impact of this issue on quantitative PET measurement [53, 54] .
Conclusions
The possibility of combining PET with a large variety of MRI sequences during a single examination opens new perspectives for bimodal multi-parametric imaging of the human brain. Acquiring both PET and MRI in a single session on a hybrid tomograph is expected to improve both clinical diagnosis and patient comfort. Integrated PET/MRI is likely to become more broadly available in the future, and it can be expected that the results obtained by the groups currently working with this method in clinical routine will help in the identification of the best suited clinical and research applications and in the adoption of simplified PET and MRI protocols for shorter and more informative clinical examinations.
Finally, PET/MRI may represent an ideal tool for in vivo brain research and the combined use of the two techniques may improve understanding of the physiological and pathophysiological phenomena underlying brain functioning and brain disorders.
